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(54) [Bluro&fW *>y a >#Ha*x-Ai$±tf*©5ij62riiaft* fcS O I ?x-/\ 



(57) 

[RBI 8** K-^LfcO S F»«S*^tf N-*M 
3l±»f*ft«:SBRL, MMKNC<. «WLS^£i£L 

!b>e>^0. fr1&?iamm&mW8 p pmattT. 
*>< 8 p p m a J-XTT'feS > 'J n /\&* 



1 



(2) 



2 0 0 1 — 1 4 6 4 9 8 

2 



a WTT-ifc 5Ct £1# ft i: -fr s "J a yiMSH^x- 

S^i/J&fcJI^x-Jvpfc^T, WWK-r«tl, 

. ^SnTfcO, frOte^&iRjllgtf 8 ppmaOTf io 
tb £> C i: *»« ktSfUn >JgUSA ^x-zn. 
[ft#I 3 ] ffi£tt?MlftJRaUrtf 5 p p m a WTT* 

Cffll#* 4 ] . ME K-7*tifcS*MW« lxio" 
/cm 3 lfc^LBI 

/V 

CB*« 5 ] fltjIS K-^nfcSJRftK*' 5 x 1 0 11 

6 ] Doem^gi 1 4^ us#js 5 o^rt* 

1 JS»cEtKLfcS"J 3>J«3JI<i;x-/\©-±B&c, E 

g ©a £ nr t > « c t 1 1 5 u 3 y jmsh 

"7X— ;\, 

lSfcSKLfcv/>j3ym*g B i^x-M* N SO lit 

LTSi^ck^atts s o 1 £x-m„ 
8,zm&-tzmc a^^ F-:/Lfc#e>*sji3>[5*' 5 N 

9, fro«5?lin»*a«tf8 ppmaWTt 

[W#J*9 ] suE K-^*ajRiM* IxiO'V 
cm 3 fcLLfcU *^ISJ|^aDtfN-«l«kft**fti: 
LT, F/G (F :§|±aa, G : *SBBffi#EOfig 
^IE) ffi^iB B H a ffil^(03>TOGtST-0. 14-0. 2 2 
mm 2 /K • m i n<Oi5Hrt1?W(KLfcJi*SA%^e.8|jS 

' [tmm io] HufB K-^r*««jM* 5 x 1 0 14 

/cm 3 fiLtfcU *»-3*Sa^BS*<N-««i:a:«*ft 
kLT, F/GfflA^Brt<D^TO(agT'0. 12- 
0. 2 4 mm 2 /K • m i nGffiHATItJgLfcWISA 

*^S5ii- s c t t *<tm*m 8 ictm l k -> u 

3 >mg B B B ^X-/N(7)gi^ffi„ 

[§s3cjs i i ] mmmm 8 lh sji i o w-r 

*eftfx-/McJ»ffla*j|s-«-c k*i$ai:-r*->y 3 so 



>*BJl*x-M©«ji#a D 

3>-J|ltt3l«>x-/>©B(i6^ B 
[0 001] 

n. S5fl^RS^%if*v^Ri^y3ym«sii'>x-M 

43J:tf*©S!iKfi£fcBflT*fc©TS&S. 
[0002] 

m*.<D&m is*, DRAM*oiimf*@iso?s;** 

/l/X*-« (WT, CZfckBSEtScktfi&S) 
(H?nfc*> 'J 3 yJWsSJlicjtr 5o a aftS*tf SS£ o T * 
TI^S. *#»C, F PD« I. S TD, COPfoyn-V 
^XGrown-in) ft, SSftliBEfS 

tt^^-rxc^tt^iwts-a-s. mnjuafifiHo*: 

[0 0 0 3] cn^MsfciS^f SK^fcoT, Jfe 

■r, ->>j3v*^ H ifcu{»)jisns^i'*yw cva 

(Interstitial— Si, JUT I ^BSEf 3 

[0 0 0 4] S/'JayJMSftfcfc^T. V-H^k«, 
Vacancy, 0^»)-> l j3 VH^C'Rgfr Sfgtt 

9, ^LTV-ffiUSk I -««OMKtt, H^O^S^ 
O^W^) r a -h7^« (Neutra 

Ti/^CktC&S. ^LT, WEyn-W^fcB (F 
PD> LSTD, COP?) £1^-3 <Dtt, fe<$T*feV 

[0 0 0 5] C©S5^R8<0««tt, CZtetfe^Sie 

fto3i±»/a« (fig^JiJt) f t^ B B B *osf$w®ia6i 

-V-«*fc I -W*fc©|IBON-tWWcJi, 0 S 
F (Itft^fiaJi^PS. Oxidation Indu 
sed Stacking Fault) fcufff tt5 U 

[0 0 0 6] Ctl6tefttffifiHO*B*5mT*k. 
flAtfAnUW<0. 6mm/mi n!6afiLhi:lt«« 
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&Hi:SnTl/>4F PD, LSTD, C0Pt?<9#-fF 

fc, J&Si§£tfO. 6mm/mi n«TOf^tt, Jftg 
aS<OfiTKflS|/\ iELftO S F 'J yWMOBia 
*»6«£U coy vyofMBJKIEflM'-yeHi:**. 
&nT^5L/D (Large Dislocatio 
n : 1&fMiBUlr-7nW*s LSEPD, LFPD 

i -y •yf-fiust^fnTiz-'So s&k, Bggjiia 10 

%0. 4rtim/ml nWftttTtfflaHcl-ii:, OSF 
ij yWJi-AO^KJBfcLTjBab, 3>ffitf I - 
•J VHMt**. 

[0 0 0 f] RifiV-y <y-H(«fc I -V-vl-ffi 
m<Dfpr$T'0 S F 'J £7LgH<OF P D, 

LSTD, COPt, Igffi^-rfiBOL SEPD, L 
F P D £6tctiOS Ffc#£L£^N-SiigS®*jqSE 
^BUStlT^*. C©flH*ttO S F >J yyo^fflt* 
5. *LT, tt*tftfJjftgt9*ttU X-rayl^f 

T?«rffl<03yh7Xh*stBLft»*c» MHrtiwis 20 

fcA,ifft<, fro, LSEPD, L F P D;Wfcfi££tl4 
S if y -y^T'ttft^ I - y y f-^«fllTfe*o S 5>tc> 
O S F y yyortftlKt, JBJLiBBOJlW KSfcBfc. 
«ffi;l^7SB©fc«fcfite#-f , OSF fcfcfctft^ 

[0 0 0 8] cn&ON-WWtt, iB*©#8;?W\ fig 

CON-fiWlCO^T, ^□V37Sli (V. V. Vo 
ronkov ; J ou rna 1 of Crystal 30 
Growth. 59 (1982) 625-643) T* 

\i. ?\±imm (f) t&£k®wmmmnmu&ii$& 

(G) ©JtT?*4F/Gfc^5><7*-*tf£fcK©K . 

MrtT'3l±tf&g«-£©«f'T-fe4fr>^ ffi 
flTG«i»**»Ofc.ftlL, m»f, 2&43l±lf3£«T' 
fi^L^V-y •y^^T-N-^^a/uT'ilfflT- 1 - 
U -y ^S«Efcft4 J: 5*35*1 Lfr^enftfrofc. 
[0 0 0 9] ^CT'gJfi, Srt<OGO^fl5^*^LT. 

Ifj&ST- N -fS«*^ffilC|£*<o fcSS Fatf gijtT't 4 
«fc5Kftofc„ £fc, C©£®N-^!©33 B B B £«S77 

±Wi«£3f8LT?l±tftttf&431gll£-e£4o £ 

3tc, si±wa**Biaj"«-tiwr, ^nftytciSfi/jiojK 



ffi N - ««?3 1 1 ±tf 4 C i: £ J: <0 FUfcK&fc J: tf 
lEffif 5X>-*fi«-r*cfc*^I(ii:4-3ft^ F/ 

[0 0 l 0] a**F-'TUfci/y3 

UHSfctt, 1-0 2 2 9 l 9^T\ S** F- 

mcttiON -HWtflWW 4 C fc £f Uffl LT , 
4ffiN-1WO*x-/NOtMi0*±tf^Stt*lSl±S 

[0 0 11] LA>U gjRfc K-7Lfc»&l«^ WF 
S*PiStfft<, I-y»yf-««(cM6ft*J:d«:(Efflf 

Mu gjRy>F-y©0S FSUtflCjt^TOS F3£<D$ 
**M»«K<, £P>tC*©OS FfctfigE£ftoT#g£ 

[0 0 1 2] 

LTffiflrrstetto s FHW^JSiKk-rftc 

^Pfi^&Gt ^7X^ - L fe±ffi N -*«^ 6 ft 4 

e y «ttj$ l ft ^ e sjs-r 4 c t % @ m t 4 . 

[0 0 13] 

ja-r*fc«)k:»Stifc«,OT, *^<OII*3S 1 tcIBK 

yaylifi'Ji-ATifeoT, SJR^F-^n, ^ 
ffiN-«S«*>e>ftO, *»-3tt^lBK*»S^8ppma 
WTT-fe4 C t €r^at-T4 *> 'J n y*^H^x-/sT? 

[0 0 1 4] CO<t9^ % i/ijD>!>I-AOttfB8 
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W«i***>U3:/J|MM^x-/vea4 0 C<DJ;d 
*-*W»*nT»9, iJfittiCSppmattT?* 

[0 0 1 6] Ctl6©*fc; B il#Jl3fcE«Lfc£? 
»c x fc^B&JlSgSfc 5 p pma«Ti:t*ci:m to 
So K3ggS*V5 p p m a J-XTT*fen»f , 

litJ^c^RB^Unym^pl^x-Mfrsct^ 
T'tSOT^ CO*x-yN«rfflu^TBMfc»WE (TZD 
B (Time^ero Dielectric Breakdown) ) £$i|^Lfcif 

sin o o%<og B a a ^#e,ns„ 

[0 0 1 7] ctiBO*^ W*«4 KEWLfc 
«J;5tc, K-r**ifta*JMC* 1 x 1 O'Vcm' « 
ifctSCfctfT-tSo C©J:-?K, gftftfttf 1 x i 

«fc "3 . ffiK^T?* ^/l/*g5fc*5^TfcSgg 20 
©lMWrttJ)W#&tt*fc«>. IG (Intrinsic 
Gettering, flSBY-y* 'J »lRtfN9tt 
T'tSo 

[0 0 18] S^fc, W*fl(5tcE«UftJ:dtc, F— 
■/Stlfcg*g)t^5 x 10'Vcm 1 J-X±T*feSCi: 
C gJR»fi*<5x l 0'</cm 

3 W±T*htf?6K»*«TiafflJl»i|i««|«il±b. I G 
»£ft<iS^fc(Di:*S. 

[0 0 19] * LT*»*!<DIM&B6teK«Lfc5W! 

Su!B»*3ii^i/>ut^Ji5©^-rnAM^cfee .» 

Lfci/U3>^r B '>x-/N(D-±®fc, E Gjailtffl& 
$nTV^->'j3>m^ B a B ^X-^T'feS„ CffJia 

»H$T?£ S#, enfclfPtt^+^T-fcaiS^fefeSiD 

*ffPBS (tf'J^-y (gliigJi) ) «BSD 

(;Vy4HM K^-v?) 4ifOEG (Extrins 
i c Gettering, HWY-y *«J V?) J&S* 

[0 0 2 0] S *58lfl©ai#E7lcE«Lfc5|llli 40 

a, tuieis*3s i ^t^Lis*JS6ot>-rnA> i jekek 

Lty^yieg^i-;^ SO HtUffl^; 
SO 1 *x-/vC£So CWJ^fcllKWK&fcRS^x 
-/n£S 0 I (Silicone On Insula 
tor) SfcLTfcfflttUf, sJW KSfcKtfS 0 1 1 

Z *x-/\?**fc«>*PS{fc#«W1H?a5 0 . Lfrt Jt 
fSWSflKffenScDT', iSffiSOSO I -i7X-/N<D§!/ 
iin X Kg«*H« C t tf? t So 
[0 0 21] &K:*XIHeM$«8£EKLfc891fi, so 



*ott?M &fgig£tf 8 p p m a MT fc 4 *fttt?5 1± 
73)4T'feSo 

[0 0 2 2] CCOJ;-?^ HSW^^Ri^x-ZNtt, 
IS? WSSliSSfc 8 p p m a ttTfcWW gfg 

*F- , /r*ui:Kj:oa:*snteN-iia«j&«fflLT 
3 lb/s s. cnicfco, m±.ifm&Ft¥ 
/ cmn n f s>zfflucmbrf s c 

[0 0 2 3] C<D®£, iS^3S9KieKLfc«t-5»c, C 

©fcfc«*x-/M4 x F-:/f i x i 6" 

/cm 3 W±cU *»-3*SJI±ffi^N-flH«4:ftS*fr 
t IT, F/G (F :?l±iifi, G : ^SHiSffSOg 
S^ffi) fflA^BlEF«9<D±T©ttHl?0. 14-0. 2 
2mm 2 /K-mi n<OlEHrtTWfigLfc#S B l^e»il 
itfSCfctfT'fSo C©«fc5K, 3l±tf&frfcLTK 
{*WKS*»Jto< lX10Vcm J «±?fe*Uf, F 
/G£0. 14-0. 2 2mm 2 /K • m i nOlBBl*) 

jcMWi-titfj: < » g»»cM«i-r«i:i:a<?**. 

[0 0 2 4] £e>fCC<OJ§£, M#J|1 OKEKLfc* 
•MC X K-7**S*«S*5x 1 OVcm 1 W±fc 
U '^otS»^ffi««N-1W«i:4**fti:bT, F/G 
ffi*^SffirtO^T<D(4HT0. 12-0. 2 4mm 2 
/K • m i n©IBHrtT!lJ«LfcJ|MSftfr6l!iji-r*C 

1 O'Vcm 3 W±©ii-&tc{4, F/GflteO. 1 2- 
. 0. 2 4 mm 2 /K • m i n ©f6BT*<fcV>(DT\ ftlSPfg 

[0 0 2 5] *8H<Offi$g 1 1 fcK«Lfc«WH\ M 
EW*«84^LBI*!i 1 OOtvfftfr j igtcEKLfc 
SiS^Fffit <fc 0 HJBStifcS/ 'J 3 y*«fi->x-/Mc» 

ttata^cfc*^***^ =j>*«a*x-/\© 

8 p pmaWTT*$>S<OT\ O S FA^^-TSC fcti^: 

^*<> sr-fLT^ssi'j^s^tb^gffi^mste 

fflS^fiSLT, *OfR/MttJlS«rlB»*iS*S**Ci: 
tckO, «tOffi^tii5 B a pKt7x-/^?fsci:*<T*t 

So 

[0 0 2 6] lO«^ W*)S1 2fcE«Lfc«k9fC. 

^«ag^r«iji/)D^ • .%^aig§ (R T AS§, R a p 

id Thermal Annealer) 

ssgT-feoT, ^sasM^oiD^ ?%a35:a8>~?ss 



(5) 



8fM 2001-146498 



HtfrfflWi:. ffifiStiHO RTA 7n-teX07/U=fV, 

So 261;:. <}:087jicl GH6**(*JnLft^«^lc 
14. S^fflMT'OR T A7 p n^rXl?t«J;|?, I G&fcb 

[0 0 2 7] KT. *»Wf3*Bttti«M-*««, * 

1.) FPD (Flow Pattern Defec 
t) tit, rt«ft©*>y3:/|l«JM«>6*x-/N*W 

?Lxmm*rc&. k 2 c r! o 7 k&&k7j«oji£ 

METSiBSftUB^TX-y^yy (Seccox >y^y 

FPDfcWU ^x-MffirtOF P D 
«S**'K^S fc'&lbllWEO^atfii** mm? 4 - 
1 9 2 3 4 5*t^*B#H0 . • 
[0 0 2 8] 2) SEPD (Secco Etch P 20 
It Defect) tits F P DtWl—<0 S e c c 0 
x.y*yy*ffiLfcfmc, «mi£« (f 1 ow pat 
tern) feO*F P DfcW, »ft8l«*#fa 

&l/>fc©£S EPDiP?*'. C©*7? 1 0 /imJJLt©* 
f^SEPD (LSEPD) im&tv^f-lcgm? 

[0 0 2 9] 3) LSTD (La s e r Scatte 
ring Tomog r a phyDe f e c t) fcli, 30 

fi2i?so-> , j3v^ B i«i*>e>'>x-/N%«)»)tau s 

® ©1*1& 88 fc 5N'I£©jl&?0tT'X 7 f- V 7 0 
*X»U ^x-/Ngf5A^tBfc) 1 c^ai-r-i,Ci:T-i' 
7?**. CCT«««*l*»a(*»COI/»Ttt**«T-r 

T(c«flf«(fto. »««fm»i:*ftsnTv>* (j. 

J . A. P. Vol.3 2. P367 9, 199 3# 
HO o ttz. m&.<om$iT'&s Affif*0#'CH (7t) T 

[0030] 4) COP (C r y s t a 1 Origi 
nated Particle) tli, ">x— /NtOtf'D 
»©*flaWHE**ftS**BHi:ft**»T, S e c 
c ox-y^T'liF P DlC&5ft83tf. S C- 1 iJEjf (N 
H< OH : Hz Oz :Hi 0=1 : 1 : I 0©jI#?£K 
?tta«x-y*yy»Ei:LT«*, COPlc 

[0031] 5) L/D (Large Disloca 
t i 0 n : IS^HSfit^-yOBS^) lc«. L S E P so 



D.' ISflM'-TfiHfcSa.'&nT^ 
£*R§T'&i><, LSEPDti:. ifELfcfcdlc SEPD 
©*Tfc 1 0 ftmJM±©*tVfc©*^5. L F 

PDtt, ±SLfcF PD©(pT'fe3fe«8tr>y KO^titf 
1 0 /imfcLk©;*:£ c^p,t^(a;u-^ 

[0 0 3 2] «6*£fcteJ:9F/G*IW»LTfMB*tt 
Os £fc. F/G©?-: ^yt^ft^fcftftii), 
Jfefc«i¥l 1 -0 2 2 9 1 9*T«*LfcJ:3fc, S 
t>5, JKfKgfcR (FPD. COPf) ##«E#fI 

- y -y a 6 n « * a sssffi f 9 x z - 1 #s l 
ffl-rscfcOT?**os FW**a*ft^N-«*©is 

ffilCjt^TSISklSLhLfcl/N, F/G©T--^ 
[0 0 3 3] £©S«*:K-7Ufcii£©0S F 

mmit, mm/>h'-f<Do s putMicjt^Tos f& 

©tt*tfft«K<, *6fc*OOSFSW«H4:ft-3T' 

ffcfe. nmcitmm?zcti)mn%;t>f>T'&-}rcc 

[0 0 3 4] f-CT*«IJ!#'&ttfc1'» ftftfeFfifMaS 
•fcO&^LfcO S Fffl«*#»»CfiJffl-r**tt***. 

[0 0 3 5] C<DJ;9lcOS FfilW&Stf N-^*S-C?I 

tiftzmfk&mxf&v^-^t LTmmtzcttfT'2 

^itS*®<5K^lC-rnif . 0 S F *^ig14Kf 5 C k 
tfT't* (^WXl#ttlCi5IS^x^W>) Cfc^ffl 
LTio -T^fe^. OS Fj^gtt?**lWr*fc*N-lJ« 

14. iB^eoT'^RS^x-z^saji-rsck^pj^k 

[0 0 3 6] fCT'. COiiK-y'tCi^OSF 
ofc, Z<D!£^ tkmm&ffft^mS (I 8 p pma 

(B*«?imfi»ts^ (j e i da) mm w±) t 

tt. I 15 0t/10 0^. ^X7h02 5?B§TF©0 
S FxXMCkoTOS Ftfa^Lfco Sfc. -fe3 x 
v^yf (SeccoEtching) lC<t 0g(5;U— 
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TlcZZk. OS F*5itfig(a/i/-:/©£3««'>U 
2 5fC8 p pmaWTfCfcSfc, 0 S F J $>&(fi/l/-:/« 

tt*UfcOSF«B**flEffiLTfc, B$Sigg% 8 p p m 
a WTfCfSC O S F^g1tKT#5tl-> 

SCfctcfcO. tf-fFfflfcB, g<fi*7X*-, OS 
F, feitfOS F±OCffi/b-y5S(D»H,^Bi/y3 

5Citf«Lft. io 
[0 0 3 7] ^{cctlP,0^ a B B (D^b)lHS#1*(co^ 

xtf'hs < * o » mmmsmm^m uc < < 4-3 tc 

.ic&Sfc. BJEWtt (TZDB) U&A¥tf(2H:l 0 0 
<1U SppmaWTOKfciM&OSx- 

(icmw t&g&ift-svmmmmt 5 ~ 8 P P m a 

ST'©3S#?fc£3. 

[0 0 3 8] *(R05l±M%at*t^T«, 0 S F®i§? 

1 x i o'Vcm 3 «±Oi:*tt, F/G««r5l±tftS 
H<D®fi£T©ttgT\ 0. 14-0. 2 2mm 2 /K 
• m i nO«HrtTttft*1lJ«U K£iUt*8 p pm 

(»fiOSFfB«:tt*»fi3^8ppina*iB so 
AhtfOSFtfRlt5flW) fc^-S. 

[0039] ccr\ mmmmwi'm mm* «t o « 

T # xjjfco&Jiwsfc £ •? n y h a- jit % c T- £ 

5o sfc, a*«s*w<4n«r, co»«eosf«« 

fcSSfclt*U «AtfS*«r5x 1 0 11 /cm 3 W± 
F-7Xfcif£«« F/G{g£SI±tf*£ B B B ©ffiF<9?-^T 
©&ST\ 0. 12-0. 2 4 mm 2 /K-mi n<DfE 

[0 0 4 0] C (O i 5 &;>?8;i;: stiffs 40 
JSSfi£S*^j£l >' y T* ojHt i: S 5 „ '#0 ->T* C ft* 

a#©^a»csto\ x^-rx. s^o, mm. x<y^> 

tf, KfcOS FM6tft*5:**-fc, SStttOS 

[0 0 4 l] cc-ptP>ic^3L-/\(om^Mtbitzisb 

(CPBS, B S D^FO E G SftS5:flS LTfefiiA, fiffc, 

5 p p m a ttTOfiK*0«*tt, «4 ft*B«%^»C so 



10 

T y-y jr >j yyn*fl«iHifcsn*»ftici4, PBS, 

b s DtfoE Gjaa*fft\ y-y^u yym**f«pL 

[0 0 4 2] Sfc, &SSffiftA<8~5 ppmaO»*t 
it. 0SFtt«4«*4^«». «/hft«rtH*A<«#bT 
t>S. i^T^y * U V^flgfttt-LIEOx-Mj; (J fe 

mtnmc'i^ktb. r t ^m<ommm^!s^a-t 

[0 0 4 3] CCT\ RTA7 e D-bXi:(i. fji&H^R 
TAiS (Rapid Thermal Anneal 

ot, cosine ttXA<oiuamsR)ia9ttB7« 

T, ^S(D$^fi^<O^SK%^x-/Nic#^sci: 

[0 0 4 4]$P.(C, ^<D^X-/NtCjttLTt, <fc 05fi 
<a?)nTV^S, M^UHMTT'tOR TAyn-feX^(c 
[0 0 4 5] iD?lT, COJ:3i5:*HWtil^B6-efe4 

->>j n y^n^x-M^r s o i mt LT^ffl-rntf , 
ks^k^s o i ffcsa-rs^ftics-f 

HfflSfifcSMffcLTSO I 150^ 
t5->^^x-/M0^ '>4<ktS0I«k&-* 

Mf, »«{fca©SOI0fcfcKHtt#«EHl:-r» S*T^ 

n50T% SSiSWS 0 I >>x-/N<DS3inx h<Of5M 
[0 0 4 6] 

T-^ffl-TS C ZffitCkS**S B l?l±tfgHC»fi?fi!t0iJ 2 i:@ 
1 £&t)fSlW?Z a HUcS-riat, cOJMS»5l± 
».f»B3 Ott. flitfSS 1 5 |±»fS3 1 
enfe/l/'ViSa 2 3 2©^afCgEl?nfct 

3 4 t. ;l/*y*3 2*[5]g^-a-5;i/ > y.i-:sjf|4 3 3 
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5*<EB*tlTl>*. 

[0 0 4 7] *5?Wt0^ig^fttCKt>§i!iii*ft 

1 0H«!fffi4 0flafcWK<O 10 

EH£ftT^*» c0H»l?fflKr*&tt8tt* ^OT«£ 
S/y3VlB|||2 0jBffi3 4:0|IBte3'-5 cmMl 0 

3 1 OA^IftOWWte, BSLft^M5*K«U > 
[0 0 4 8] afcic, ±K0JWSfl3l±tf»B3 0fcJ:S 

y*3 2rt?s/y 3>os;«a^teara»*Hus as 1 

4 2 0° C) «±*cJpJ»LT»W-r*. 

2 ®SS«4£«fcfllM 5 Ofta8*Jg«Xteif M 
S'^So ;^#«»l*3 3S:5iS[©*|p]teig|E 30 

£#£££<Mc, 7^+7*HHE*-e:4^6#tffi0a 

[0 0 4 9] C(Dif^ v *£fWT*«, *SSrt<OiSfi£jE 
K»tt8<DTaSfc^y3>|B«[2<0»ffi3fc<OWPJl 0 

*S 0 B aOSJt?W?J*Jf 1 4 2 0U^ 1 4 0 0°C£T-<DS 
8lK»tt9*Ell'r*J:i»cLT^*. ftBic 

[0050] 5I±wjc ;i/^#@ea. s^a^cst* 

WSCh^aoT, 8Aif>0ttR&ft* 8 p pmatt so 



ttBH 2 0 0 1 - 1 4 6 4 9 8 

[0 0 51] »6ftfcB**tT>y 3>HttA« 

[0 0 5 2] ttlf^T»6tlfc^X-/NfclWtta*iia*T 

COR T A%kM£ LTtis |MMtf£ i*9V7W»B© 
tlT^*fe©kbT, W*tfASTtt«, SHS-28 

ooo^^jgi^w^c^m, ens tt«pgu« 

[0 0 5 3] CCT% *R«Tffl^ft^'J3y»8* , > 
x-/N(0Sijg4nJ» • flAft&iSB (R T A2S§) 

NLattB2 0fi, E£*6ft**-*V/<-2 1**U 

1 rtT^x-M^jas-rsct-ptc* 

ott^p Jpj»«, 2 1 *±Tfe6fr&H« 

-r^cfc-p(cEg^n^i!ip^^yy2 2tc^oT?79o c 

[0054] ^xofltie«tt, *b*<o**#x0«& 
0, ff*<oig^tkT?cn6*s^LTf-^y/^-2 irt 

Mtt, *-h^v*-2 3!WBW?tU n«Sr**«U 
T^*«, *-h5/+«y*-2 314* 

6trtV*..Sfc, *-hS/*-y*-2 3tctt*XSf« 

[0 0 5 5] fit, •>x-/N2 8«53ShU-<2 4fc 
»*Stlfe 3jftX»»2 5 0±KlEB*n*. hU>f2 
4 0#X»APfflUci4, 2 6*Wt& 

ftTfeO. *X#X#*xw\2 8lc«*3fc*©*l* 

aafj^fflKFRSftwt&nTfeo; ^+y/*-2 ion 

51LT^x-/n2 8<0iSJK«:»J^-rsci:/)^*5o 
[0 0 5 6] fit±OJ:9ft»«^ll2 0»cJ:oT, * 

Wo sr, »jaa«B2o»c»ttbTEB*ft*, ^ 
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2 1 rtfcXtU F 2 4 ±tc 
-2 l rtttm£0**«r*trffl7ctt»H*T*fcSn 

So 

[0 0 5 7] *LT> ira^7V^2 2-»C@*5rflt|gU 
^x-a2 8£flFlJ*j£ 1 1 O0~i/'J3>OI»^ 

til 3 oo*cwT<oms<ossfc»a-r*. c©«, i 
woigSfc^ « $ -etaf * ^rattffa * tf 2 o ©gar* 

&«. *fc*©fi«te6^TBI£*Wff#-r*8: tic* 
0 X ^i-a2 8fciSfflM3I*iHi*SCi:rtn?*£. io 
[0 0 5 8] m««FMtliiUSfia!»»a*<«7Lfc4 
■ 6. 7>72 2©fcrj£W'>x-M2 8©Sa*W 

So *«wp«MBa»tttt, SMtisic&ttsaffisafi' 

e.7 0 0T$TO»aaa*2 0°C/s e c&Tfc-tS 

^ 2 7f)l-A2 8©i§g^iJ^LOO, fi£3fc2 0~ 
.4 0#HgS©^H%AHtKiSjiS3 0-6 0-C/s e 
.cTBSLTI/ ■>£©*, 7^2 2 ©HJJjfcilMStCilie 
LTPI*gjia£2 Ot/s e cttTfc«»*fi»Tfi 
lr\ fE-aT, 8£**»6«fflSnT^*RTA«B«CBl: 20 

> K U y ?8Htc <fc t> T Sx-Mfcft •) mf c fc J: 

o, subset-*-*. 

[0 0 5 9] RM^H&J6ttLfet^B$& 
2 7T«Lfc'7X-A2 8©fia*<7 0 0^*»t4 
ofc6> ffljK.{f-7>y2 2©lfc7j£OF FfcLT^X- 
"2 8&£l$?&J:?l<:-ffttf&b\, r>x- 
/v%y K'J V^S(c c fcoT'7X-/\2 8%^0ttlL-T 
gS©^fc^K»?HtSCt{Cj:oTt,, 7 0 0*C*SS so 

©Biaa«*a«)TRffl«fiiB«:«[wr*i: fc^Tt*. 

[0 0 6 0] 

[£SS<?iJ] WT, *?SW©*(*W4llfig©Jg!g%liasffiJ 
(USSCT 1)01 KiS Lfc5 l±»fStB 3 OT, 1 8 -f V 

ttm\>vXKW&&m& ; i/ u 3>wt-^ u its 

MKIOOX jfSSPSWv'UnvUMg 
HWfcSlitffco i"J 3 >Sffitc« 3 0 0 0 #>7X©7j< 

¥«**9)*nu ttmmiLKo $\±im&zo. 4 4 0 

9-0. 7 7mm/m i n ©SEHT'gft^-eTiiiSllfcW 

[006 1] Sfc, iiEfr£iS#©ll&J?S5ISI&B©T 
SgST'tt, 4 cm?)$F^U -€-©±t 1 0 cmi^£© 

T-©K*£/l/y#£#$&£iB!gLT3 0 c mttS^U 

■7X-/N(DiSAa?:iiBLT'fTl/\ SSfftiiati* 4pp 
ma (.1 E I DA) J: oKM&Ltco ^LT. Jg 

H^-DSST-WF/GdSrO. 14-0. 2 2mm ! /K so 
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• m i nOKHrt-P5l±»ffc. 

[0 0 6 2] CCT'?#5.tXfc^ B B B 1f©g^iig^tfl[ 
i2xiO"/cm J £:&£g|tf3-fre> , 7X-M£gj»5ttJ 

u aasjox*jSLT->y=ivJii*sjfi©affi , >x-M* 

flFUlU tffKSKRI (FPD, LSPD, COP)^ 

«tti'5x^-ojiij6*ff-3fc. i&K{t:&i*Mi 

LTO S F 'J >y«4©*»*«Btfc. *©*£*> «i 

[0 0 6 3] &tc, c©-7X-/N©6S{fcMBE1f14to 
I'TMtLfc. £f\ TZDB©C*—KiK*£#& 
fc 0 ^x-/N©gjBK';vK-^'J'>«j3V«ffi (K 
ftJl/12 5 nm, g®B«8mm z ) *fHHU W£* 
ifi|lmA/cm ! T'Wm Lfctfii»««mW 8MV/c 
itiJ-X±©Sfp^Ti¥<ffiLfco Sfc, TDDB©yt-K 
JWfcO^TfcaflEfcfrofc. Ctltt±E>J V h'-7# 
■Ji/'Jnylt^cX F U*Hgit0. 01nA/cm ! 5; 
«M*»»C8ltU iMI2 5C/cm ! Ja±T'*ft*lfiS8tf 

[0 0 6 4] SiJ5t©ii83i. TZDBIilOO%T*0> 
TDD Bti s pi^9 4 %tlS^ y ASi^^:nkLtzo Lfc*^ 

CC^x-M^x/WXftiatffl^fcJi^ x 

[0 0 6 5] ttfcttflfl 1 ) Jt«0>Jt LTg* F-7£rr 
fc-f, 3l±tfiiS^r0. 4 2-0.' 8 4 mm/mint 

ft/cm£ B s B «©gflffiK<fcoTt4, **□-• OKRS^OS 

*B. OS F*^>N-®Jattffi*T»^SiSiBf$*)s 
LT£E N -ffi««>x-/\%HJfi-r * C t lift bu> 

[0066] mmm 2 ) Hstax-r t •> 

x-/\%«40S-&, &Htiglg* 7 p p m a (J E 1 D 
A) (cMffU ^ B B B ^^a5T-©F/Gffl^0. 1 2- 
0. 2 4 mm 2 /K-mi n©fgHrtT*§l±lffcli(^ 

«**«tW±6x 1 OVcm 1 kftSW^frft^x- 
y\*«J9ffiU C©-7X-/\{c, 8 0 0*CX4B$IB+1 
OOOtx l 6BfH©S^aLa*ffiLfc. ^LT, MS 

©SJ^tix OPP (Optical Precipitate Profiler, 

[0 0 6 7] It8S«5x 10' -1 x 1 o 9 >r/z 

ntiifffi< 4V^C fcA^Jofco CfOCcli, C©-7X- 



0) 



2001 — 146498 



15 

[0068] amm 2 ) tt«w t lts^ 

to-f, *3K0lJ2fcNttrcK*K£*7 ppma (J E I 
DA) t LT*>'J 3 JMt*3 I±*ffc. gffiffl 2 

<D<?x-/\(c, 8 0 0*Cx 4 B#P^+ 1 0 0 0°Cx 1 6B# 
fc. RIJiE^Sti, 1 x l 0* ~ 1 x 1 0 7 Vcm J fc 

fi^stfiiteiofc. cnii, mm* k-7lt^&^ 

So 

[0 0 6 9; 4*s« ±£*fflgsic:iR£;*n 
o«fttW#o«sia!JciE«?tifeaiis«sffla**«Kra 

..[0 0 7 0] JtE&SSBftfCfc^Ttt, jg&6 

[0 0 7 1 ] #fgW<DC Zj££«U CZSfC^o 

»6j«tc«*»=Srai*D-r S l,^!** M C Zfcfc^tft^Cfc 
[0 0 7 2] 

©OS F^isSO*r8SKft<E>f\ ffi*LfcN1W***r«!iK: 
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tt'MWO, (graXFT'tfl' KSKftfcOS F fcfcffi 
* 5 x £ - 1 ftu^PBs/ 'J n v&«ig 
■T*efc*wni6i:tt*. CO**, I GH&3*maL1t 

[0 0 7 3] Sfc, Kifi«S£5~8 p pma t l/T\ 
SiR K-7KJ: 9tt*rr*0 S Fffi«£?ijffi-f *X(£, 0 

ffi&fe*M?£-rS<DT I GftgftfcfcO *>©£&£. CO 
fc*©T, R T A^B^T*SaSaa»cAHtn»fBE^1t% 

n^i-z^so imtL-cmmttiis. mm 

r, Sfc, CZ9x-/NT*4fc46^Pg{fc^pl^T'S. 

-i7x-/NCDg|ji3X KgM£05C fctfT't So 

[0 l ] *fgWT*($fflL/cC Zi*K«fcS*tSft9l±H^ 
20 S©8fBSlHfE0T*i&5„ 

[0 2] *«WPfiEfflLftj&3S4P»-Sa»aJ«HO- 

[?3#©iBfyi] 

l 2-J/'j3>«t, 3-jfSB, 

7-"7-i'-W 8 -B«*iESrS&tt. 9-±»B«Br 
l 0 — »BB HffltfSiffi»fj»«TiSB (OBHiai. 3 
0-JMSft3l±W»«. 3l-3l±tf3, 3 2 ; -;V 
3 3-;l/V#«ft«, 3 4-fc-*, 3 5- 

30 mmto zo -twim&M* 2 1 2 

2-jing&-7>7\ 2 3-*-h->ty^- 2 4-S 
3?FU1\ 2 5-3jS3£Jfg?. 2 6-/<v7r, 2 
7-;Wn^-^ 2 8-71-a. 
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